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consequent high efficiency, but this is only true in that a high carbon dioxide reading indicates the use of the small amount of excess air which usually accompanies good combustion; therefore a high percentage of carbon dioxide alone does not make an Orsat reading entirely reliable. An increased percentage of carbon dioxide in the flue gas is accompanied by a tendency toward the presence of carbon monoxide and it is very hard at times to detect the latter with an Orsat apparatus. This is especially true if the cuprous chloride solution is not properly prepared, and it must be fresh and'capable of absorbing carbon monoxide. A small amount of carbon monoxide, say 1 per cent., in the flue gas will not have much influence on the quantity of excess air, but the presence of even this small amount will indicate a loss due to incomplete combustion of the carbon in the fuel which may amount to 4.5 per cent, of the total heat in the fuel burned.
The ordinary methods of taking samples of flue gas usually lead to inaccurate results in analyses, because the gas mixture is not always homogeneous. It is not a difficult problem to obtain a sample of gas from a given point in the furnace or flue, but as a rule the composition of the gas always changes, and therefore it becomes somewhat difficult with the usual methods used to secure an average sample. Consequently, it becomes necessary to use an apparatus for collecting the gas which will represent an average composition at the point of collection during a desired period, or the sample must be collected instantaneously, so that it will represent the composition of the gas at the point selected and at the instant of collection.
FRAZER and HOFFMAN 1 state that a sample thus taken is only representative of the gas occupying a certain space surrounding the point of collection, and that in order to determine the average composition of the entire volume of gas it becomes necessary to multiply the number of samples and to distribute the points of collection in such manner that the average of the samples will correctly represent the entire gas body. The number of samples taken should depend on the differences in composition that are presumed to exist throughout the volume of gas to be sampled, and that the difference in composition between the samples taken at any two adjacent points of collection should not be greater than from 0.3 to 0.5 per cent.
These authors state that the sampling of flue gases can usually
1 Bull. No. 12 Bureau of Mines, J. C. W. FRAZER and E. J. HOFFMAN.
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